Introduction
When Erik Satie composed the short piece for piano entitled "Vexations" in 1893 he gave the following instructions to the performer: "In order to play this motif 840 times in succession, it would be advisable to prepare oneself beforehand, in the deepest silence, through serious immobility". In retrospect, one can only speculate what the composer intended by these instructions, and, if he was aware of the effect his work might have on a pianist, especially with regard to his consciousness and motor function. William James stated in 1890: "The study of the distribution of consciousness shows to be exactly as we might expect in an organ added for the sake of steering a nervous system grown too complex to regulate itself". Even today our understanding of the term 'consciousness' and its influences on executive function is deficient. Hebb (1980) refers to consciousness as "equivalent to complex thought processes". Eccles (1980) describes it as the process of "knowing that one knows". Desmedt and Tomberg (1995) consider consciousness to be an intrinsic feature of biological processes in the brain that has a selfpreserving function from the Darwinian perspective of natural selection. From neurophysiological experiments using event-related brain potentials, they draw the conclusion that functional binding between parietal and pre-frontal cortices revealed by transient synchronic brain activiation (namely 40 Hz oscillations), plays an essential role for conscious brain mechanisms. However, one of the main problems of research focusing on consciousness is the fact that consciousness itself is a subjective experience and hence difficult to measure objectively. Apart from a clinical assessment, the distribution of spectral activity in the electroencephalogram (EEG) has proven to be a way of quantifying the level of consciousness. However, up until now little effort has been made to specify the interdependence of different levels of consciousness on executive function and no effort has been made to objectively measure the influence of different states of consciousness, for example of trance or drowsiness on executive function.
We recorded behavioural and EEG data of a pianist during his 28 hour continuous performance of Erik Satie's "Vexations" in order to provide further evidence for the effects of different states of consciousness on cerebral activity, and most importantly on a highly elaborate executive function such as piano playing.
Method

Procedure
The EEG recordings took place during the uninterrupted performance of Erik Satie's "Vexations" in a concert hall in Dresden (Germany) by a professional pianist. "Vexations" comprises one theme and two variations which are to be repeated 840 times. Total recording time: 27.50 hr. During this time a spectator recorded a protocol of events. Additionally, the pianist recorded a retrospective protocol of events after the performance. According to this protocol we divided sections of the performance into three different states: alertness (0.10-2.10 hr), trance (14.10-19.09 hr) and drowsiness (19.20-21.00 hr). Behavioural and EEG data of all three states were compared. The performance was played on a grand piano (Yamaha DC 3) with a built-in Midi interface. MIDI data and an acoustical recording were stored on hard disc. For data reduction, as a reliable behavioural equivalent for the stability of motor performance, the length of one played sequence, e.g. one theme, was measured. For each state (alertness, trance and drowsiness) 40 sequences were included.
The EEG was recorded from two tin electrodes that were placed on parietal bilateral positions (P3 and P4 according to the 10/20 system of Jasper (1958)). A reference electrode was placed on the left mastoid process and an electrooculogram was recorded. The time constant was set to 0.3 sec and a high pass filter of 50 Hz was used. Fast Fourier Transformation (FFT) was done on the data (software Prism/Persyst Insight, version 2001.01.08 © 1996-98, Persyst Development Corporation) at a sampling rate of 128 Hz, and a power spectrum was obtained for the frequency range of 0.5-32.0 Hz. For each state ten time windows were evaluated, each of 5 minutes duration. Statistical testing was done on the data according to the Friedman-Test for non-parametric dependent samples.
Results
Most impressively, the pianist managed to keep a constant tempo during the beginning of the performance as well as during a trance state. The Friedman-Test revealed no significant differences between the first two performance sections (χ 2 (1, N = 40) = 2.462; p = 0.117), whereas in the drowsy state the tempo increased significantly as when compared to alertness (χ 2 (1, N = 40) = 9.846; p = 0.002) and trance (χ 2 (1, N = 40) = 16.133; p < 0.001). In summary, the data confirms the high degree of stability of the motor performance, even in a trance state.
Cf. Figure 1 In Figure 1 the power of the spectra (0.5-32.0 Hz; 95% confidence interval, n = 10) of cerebral activity for all three states and both hemispheres is depicted -left hemispheric P3 electrode on the left and right hemispheric P4 electrode on the right-hand side. At the beginning of the performance (alert state) the power spectrum shows a broad distribution of activity over the whole spectrum. Throughout the performance, whilst experiencing different levels of consciousness, from alertness to trance, the composition of spectral activity also changes. For example, a synchronisation could be found in the delta (0.5-3.5 Hz) and alpha 1 (8.0-10.0 Hz) range of the spectrum. This effect evolves bilaterally, but is more distinct over the left hemisphere with an additional peak in the beta 1 range (13.0-15.0 Hz). The increase of delta activity in the course of performance became statistically significant during all three states with increasing delta activity from alertness to trance to drowsiness.
In summary, the analysis of behavioural data shows most impressively that the stability of motor performance during alertness as when compared to trance remained constant, whereas during drowsiness the sequence duration decreased as a result of increase in tempo. As to the cerebral activity the main effect of trance seems to be an increase in, and synchronisation of spectral activity in the alpha 1 range. However, in both states of trance and drowsiness, delta activity increased. Both effects could be observed bilaterally with a bias towards the left hemisphere.
Discussion
The aim of this study is to shed some light on the interference of changing levels of consciousness on executive function. During his 28-hour continuous performance of a piano piece comprising 840 repeats, the pianist experienced different states of consciousness from alertness to drowsiness and trance, the latter characterised by time-shortening, extra-corporal experiences and states of altered perception. The behavioural data confirms the immense degree of stability of the player's motor performance. Thus, the length of a given sequence did not significantly differ between him being alert or in trance. Although maintaining a constant tempo was one of his main goals, in becoming drowsy, he failed to maintain the extraordinarily slow tempo and it finally increased despite the use of a light-emitting metronome throughout the whole performance.
The tempo maintenance during alertness and trance cannot be explained by the use of the light-emitting metronome. As the pianist reported, the metronome's function was only to support the development of a reliable tempo 'feeling' during the first two hours of performance. For the remainder of the performance, tempo was uninfluenced by the metronome due to the pianists' complete ignorance of this external timekeeper.
Furthermore, in trance a strong synchronisation in the alpha 1 spectrum could be detected. These results confirm earlier studies on EEG changes in meditative states (Delmonte, 1984) in showing a synchronisation in the alpha 1 spectrum. Furthermore, Delmonte (1984) showed that the initiation of synchronisation begins in a left hemispheric location, spreading to the right hemisphere during ongoing meditation.
As is widely believed, increased alpha band power is thought to reflect a decrease in the corresponding region of the underlying cerebral cortex (Benca et al., 1999) , however our data supports the hypothesis that meditation facilitates right hemispheric function (Pagano and Frumkin, 1977) due to a more intense inhibition of left hemispheric activity. Most importantly, whilst being in deep trance, including time-shortening, altered perception and characteristic changes in the EEG, the pianist managed not only to keep on playing but also to maintain a constant tempo, hence executing complex motor schemes at a high level of performance. In summary, these findings demonstrate most impressively the high degree of stability of complex motor programs even during changing levels of consciousness ranging from a fully alert state to deep transe. 
